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© Carpet underlay. 



© Carpet underlay comprises a resilient sheet (5) 
of an oil-containing elastomeric composition. A bar- 
rier sheet (7) overlies the whole of a first surface of 
the resilient- sheet and is impermeable to the oil in 
the elastomeric composition. A stabilising sheet (9) 
may be incorporated in the structure, as may a 
second barrier sheet on the lower surface of the 
resilient sheet. 
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CARPET UNDERLAY 



This invention relates to carpet underlay. 
Underlays provide enhanced wear and appear- 
ance retention for carpets, and are therefore used 
in a widespread manner. Carpet is commonly 
loose-iaid over underlay, but this is not particularly 
suitable in areas that are subject to heavy wear, 
because carpet made to modern practices tends to 
be dimensionally unstable. One solution newly 
adopted in the contract carpet trade is to adhere 
the underlay to the floor, and then to adhere the 
carpet to the top surface of the underlay. 

The most commonly used underlays now in- 
corporate a resilient sheet of an elastomeric com- 
position, that may for example be a sheet of crumb 
rubber or a sheet of foam or sponge rubber. For 
crumb and sponge rubbers the composition will 
generally contain oil that has been necessary to the 
earlier processing of the composition. In loose-laid 
carpet arrangements that oil does not present any 
problem. However, when carpet is fully adhered to 
the top surface of the underlay the polymeric adhe- 
sive that is generally used pYovides a medium that 
allows migration of oil from the resilient sheet. This 
migration can have a deleterious effect on the latex 
composition commonly used in carpet construction, 
and can lead to premature adhesive failure. 

Problems also arise in fully adhered systems 
when it is necessary to replace the carpet and 
underlay. The adhesives usually chosen for this 
system are such that the carpet will remain bonded 
to the underlay, but the underlay will peel from the 
adhesive that has been applied to the floor. This 
can generally be achieved successfully, but in 
areas where the carpet and underlay are subjected 
to significant point loads It can be difficult to get 
clean release. In these regions, therefore, there is a 
tendency for the underlay to tear and for part of the 
underlay material to remain adhered to the floor. 
The torn material must be removed before new 
carpet and underlay can be applied. 

The invention seeks to provide an underlay 
construction which can be used to overcome either 
the problem of oil migration, or the problem of 
underlay release or both these problems. 

According to the invention a carpet underlay 
comprises a resilient sheet of an oil-containing 
elastomeric composition, and a continuous barrier 
sheet overlying the whole of a first surface of the 
resiiient sheet, the barrier sheet being impermeable 
to the oil in the elastomeric composition. 

In one method of use, the underlay is laid so 
that the barrier sheet is above the resilient sheet. 
Thus, when a carpet is laid over the underlay, even 
if adhered to the underlay by a polymeric adhesive, 
there can be no possibility of oil migrating from the 



resilient sheet, as such migration is prevented by 
the barrier sheet. 

In another method of use the underlay is laid 
so that the barrier sheet is below the resilient sheet 

5 and in direct contact with the adhesive that has 
been applied to the floor. By suitable selection of 
the material for the barrifer sheet its presence in 
this position can significantly facilitate release of 
the underlay from the floor adhesive, even when 

70 the underlay has been subjected to heavy point 
loads. 

The barrier sheet may be directly adhered or 
otherwise bonded to the first surface of the resilient 
sheet, and it may then have greater dimensional 
? 5 stability than the resilient sheet, so that it acts as 
the necessary backing material that is capable of 
withstanding tensile forces experienced by the un- 
derlay. 

It is generally more preferable, however, to 
20 include in the underlay a stabilising sheet separate 
from the barrier sheet, the stabilising sheet having 
greater dimensional stability than the resilient 
sheet. In such constructions, when oil migration is 
to be prevented, the barrier sheet may be sand- 
25 wiched between the stabilising sheet and the resil- 
ient sheet and adhered or otherwise bonded to 
both of those sheets. Alternatively, the stabilising 
sheet may be sandwiched between the barrier 
sheet and the resilient sheet and adhered or other- 
30 wise bonded to both of those sheets. The underlay 
may then be used with the barrier sheet uppermost 
to prevent oil migrating towards an overlying car- 
pet, or with the barrier sheet lowermost, to assist 
release from an adhesive-coated floor. Generally 
as speaking, such three-layer arrangements will be 
preferred, as each layer may then be formulated 
and/or constructed to give the optimum perfor- 
mance required from that particular layer without 
the need to strike a balance between possibly 
40 conflicting requirements. 

In another embodiment of the invention a sec- 
ond barrier sheet overlies the whole of a second 
surface of the resilient sheet. The second barrier 
sheet may also be impermeable to the oil in the 
45 elastomeric composition, or may have a degree of 
permeability to that oil, being formulated so that it 
may give the required release properties from an 
adhesive-coated floor. The second barrier sheet 
may have the further advantage of providing addi- 
50 tional dimensional stability to the underlay. 

The barrier sheet may conveniently be a sheet 
of polymeric material, and may for example be of 
polyethylene, polypropylene, polyamide or polyes- 
ter material. The thickness of the barrier sheet may 
vary within wide ranges, but it is preferred that the 
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sheet be from 15 to 100 g/m 2 , with a probable 
preferred range of 30 to 50 g/m 2 . The thickness 
should be sufficient to form a totally continuous 
film, and to avoid problems during handling and 
manufacture, but not too thick to be unduly bulky 
and expensive. 

A second barrier sheet, when provided, may be 
similar to the first barrier sheet, or if it is not 
required to be oil impervious it may be formed 
from such materials as a spun-bonded polyester or 
polypropylene fabric, or a coating of a flock ma- 
terial. 

Many types of stabilising sheet are known in 
underlay constructions, and any of these can be 
used in the underlay of the invention. For example, 
woven or non-woven scrims or fabrics form one 
common class of stabilising sheet. Another type of 
stabilising sheet, and the preferred one for the 
underlay of the invention, is a creped paper re- 
inforced by weft threads laid in parallel rows on the 
paper in the general direction of the crimps therein, 
the weft threads being secured to the paper by a 
series of side-by-side rows of stitches in a direction 
transverse to the direction of the crimps. 

The resilient sheet is preferably a sheet of 
sponge rubber, which may be formed to have a 
textured or waffle-like surface, or may be a simple 
substantially flat sheet. The resilient sheet will be of 
a thickness and composition so as to give the 
required degree of resilience. 

The various sheets that go to make up the 
underlay of the invention are, as has already been 
stated, desirably adhered together. The usual 
method of making the underlay of the invention will 
be to pass the sponge rubber through a curing 
oven, the rubber being supported by a conveyor 
during the curing process. The barrier sheet or 
sheets and/or the resilient sheet are brought into 
contact with the rubber, and it or they must remain 
effectively secured thereto so that the final com- 
posite underlay may be lifted from the conveyor. 
This requires a firm bond between the layers as 
there is a degree of adhesion between the rubber 
and the conveyor that must be broken to achieve 
separation of the underlay from the conveyor. At 
the point of separation the materials will still gen- 
erally be close to the oven temperature of about 
150* C. 

Accordingly, the adhesive used between the 
different layers should be capable df maintaining 
cohesion and adhesive strength at temperatures of 
from 100* C to 130* . 

A number of different types of thermoplastic 
adhesives are usable, and these may be sum- 
marised as follows:- 

co-polymers of ethylene with an unsaturated acid, 
for example, acrylic or methacrylic acid, in which 
the acid is partially neutralised by a source of zinc 



or sodium ions; 

co-polymers of ethylene and an unsaturated acid 
such as acrylic or methacrylic acid, or co-polymers 
closely related to these; 
5 co-polymers of ethylene and vinyl-acetate having a 
vinyl-acetate content of at least 17%; 
polyesters, polyamides and block styrene-butadi- 
ene rubbers, and similar polymers well known in 
the art of hot melted adhesives; 
70 compounded materials of any of the above four 
types of polymer, the compound containing tac- 
kifying resins, such as terpene or cumine, anti- 
coagulating agents as in the form of any of the 
waxes well-known for this purpose, or other ingre- 
75 dient modifying the polymer to give the required 
characteristics or to retain the characteristics at the 
required level while lowering the effective cost. 

Examples of the first group are certain of the 
materials available from Du Pont under the trade 
20 mark SURLYN; examples of the second group are 
materials available from Du Pont under the trade 
names NU-CREL or ELVAX 11; examples of the 
third group are ELVAX materials available from Du 
pont or materials available from ICl under the trade 
25 name EVATANE; and representatives of the fourth 
group are KRATON or SBS block styrene-butadi- 
ene rubbers. It is presently preferred to use for the 
adhesive film a materiaj having a Vicat softening 
point not exceeding 65* C, and desirably not less 
30 than 25* C. Vicat softening points given in this 
specification are measured in accordance with 
ASTM D1525. 

GB-A-21 52875. the entire contents of which are 
herein incorporated by reference, deals with the 
35 manufacture of an underlay comprising a stitch- 
reinforced crepe paper backing and a resilient 
sponge rubber sheet, the two being joined together 
by an adhesive as aforesaid, the adhesive having 
been laminated to a surface of the crepe paper 
40 before the paper is brought into contact with the 
hot rubber of the resilient sheet. 

A similar technique may be used in the present 
invention. Thus, a barrier sheet as supplied for 
incorporation into the underlay may be a laminate 
45 comprising a layer of oil-impermeable material and 
a layer of adhesive. The two layers may conve- 
niently be formed together by a co-extrusion pro- 
cess. Underlay may then be made by placing the 
adhesive side of the barrier sheet onto the hot 
50 rubber leaving the oven. If a single barrier sheet is 
also the sheet giving the required dimensional sta- 
bility to the product then this two-layer structure 
will suffice. However, if a stabilising sheet is also 
required then this may be laid with an adhesive 
55 side on the top of the barrier sheet so that the 
requisite three-layer structure is formed. Obviously, 
the order of the barrier sheet and stabilising sheet 
may be reversed, with an adhesive surface of the 
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stabilising sheet then being laid onto the rubber, 
and an adhesive surface of the barrier sheet laid 
onto the stabilising sheet. In another method for 
making the three-layer structure the stabilising 
sheet is not pre-coated with an adhesive layer, and 
the barrier sheet is formed with adhesive layers on 
each side of the oil-impermeable layer. Again, this 
three-layer structure could be made by a co-ex- 
trusicn process. The underlay is then formed by 
laying the barrier sheet onto the resilient sheet and 
then laying the stabilising sheet onto the barrier 
sheet, the two layers of adhesive then acting to 
secure the three sheets together. 

Obviously a second barrier sheet may be simi- 
larly constituted by a laminate of oil impermeable 
material and adhesive. 

The invention will be better understood from 
the following description of a method of manufac- 
turing an underlay, and of various forms of under- 
lay, given in accordance with the accompanying 
drawings in //hich:- 

Figure 1 is a schematic side elevation of 
apparatus used in underlay manufacture; 

Figure 2 is a cross-section through underlay 
formed using the apparatus of figure 1; and 

Figures 3 to 6 are cross-sections of alter- 
native forms of underlay according to the invention. 

Referring to figure 1 this illustrates a process 
wherein a sheet of rubber composition is laid onto 
an endless conveyor 2 in advance of an oven 1. 
The rubber takes on the pattern of the conveyor 
surface and during passage of the rubber through 
the oven the heat activates blowing and curative 
agents incorporated in the rubber, so creating a 
cured sponge rubber sheet 5. The rubber composi- 
tion may be any composition that will have the 
required strength and resilience properties. In one 
preferred example the rubber was a sponge rubber 
composition containing 100 parts by weight of solu- 
tion styrene-butadiene rubber containing block sty- 
rene sequences. 50 to 100 parts of process oil, 200 
to 400 parts of filler, for example calcium car- 
bonate, and 10 to 15 parts of curing agent, blowing 
agent and other additives. This composition is 
cured and blown to a thickness of 0.2 to 0.5 inch 
on passage through the oven. 

Adjacent to the exit from the oven there is 
supported a first roller 6 from which a barrier sheet 
7 is fed, and a further roller 8 from which a stablis- 
ing sheet 9 is fed, the barrier sheet being sand- 
wiched between the stabilising sheet and the rub- 
ber. 

The barrier sheet, in the aforesaid preferred 
example, was formed by co-extruding Surlyn 1702 
at 10g<m 2 on each side of polyethylene layer of 40 
g/m 2 . Surlyn 1702 is an oil-impermeable material 
available from Du Pont. The material has a Vicat 



softening point of 61* C measured in accordance 
with ASTM 1525-70 Rate B, a melt flow index of 
14, heat deflection temperature at 0.46 mpa of 40 
C measured in accordance with ASTM D648 and 
5 excellent hot-tack. 

The stablising sheet used in the example was a 
reinforced paper manufactured by feeding creped 
papers to a stitch-bonding machine in which weft 
threads are laid in rows on the paper generally 
10 parallel to the crimps therein, the weft threads 
being secured to the paper by rows of stitching 
extending lengthwise of the material and generally 
transversed to the crimps in the creped paper and 
to the weft threads. The actual paper used was 
is creped Kraft paper of 70 to 120 g/m 2 , reinforced 
with polyester Malimo stitching. 

The three layers are brought into contact in a 
nip formed between a backing roller 10 and a nip 
roller 11. The residual heat in the rubber sheet 
20 material is sufficient to soften both layers of adhe- 
sive and this, combined with the pressure applied 
in the nip causes the adhesive to adhere the barrier 
sheet to the rubber sheet and the stabilising sheet 
to the barrier sheet. The resultant underlay then 
25 travels on the conveyor 2 to a return roller 3 at 
which point the underlay is lifted from the conveyor 
by a further roller 12 and is passed to a cooling 
and winding arrangement 

The resultant underlay is shown in figure 2, 
30 comprising the barrier sheet 7 adhered in position 
between the rubber sheet 5 and the stabilising 
sheet 9. Using the materials as aforesaid it has 
been found that an excellent underlay is produced, 
with no danger of process oil migrating from the 
35 rubber into the adhesive layer that binds a carpet 
to the underlay. 

It will be appreciated that alternative manufac- 
turing arrangements are possible; for example the 
barrier sheet, the stabilising sheet and the rubber 
40 may be brought into contact at the entry to the 
oven, rather than at the exit therefrom. 

Figure 3 shows an alternative form of underlay 
according to the invention, wherein a stabilising 
sheet 9a is sandwiched between a resilient sheet 
45 5a and a barrier sheet 7a. This embodiment may 
be manufactured in a manner similar to that illus- 
trated in figure 1, either using a stabilising sheet 
that has been pre-coated on each side thereof with 
a suitable adhesive, or a stabilising sheet coated 
50 with adhesive on its lower side only, together with a 
barrier sheet also coated with adhesive on its lower 
side only. The materials used may be similar to 
those already described. 

Figure 4 shows yet another arrangement. 
55 wherein the underlay utilises a barrier sheet 7b that 
is directly adhered to a resilient sheet 5b. In this 
embodiment the material of the barrier sheet is 
chosen to be such as to give sufficient dimensional 
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stability to the finished underlay, without the need 
to incorporate a separate stabilising sheet. 

Figure 5 shows yet another embodiment, which 
is a modification of the arrangement shown in fig- 
ure 2, the underlay thus comprising a resilient 
sheet 5c, a barrier layer 7b and a stabilising layer 
9c. The modification is the addition of a second 
barrier layer 13 to the underside of the construc- 
tion. The second barrier layer 13 may be a poly- 
ethylene or other oiHmpervious layer similar to that 
used for the top barrier layer 7b, the layer 13 
having its upper surface coated with adhesive and 
being supplied from a further roller located below 
the oven so that the layer is drawn into the nip 
between rollers 10 and 11, with the adhesive side 
being brought into contact with the hot rubber 
sheet. With the underlay laid so that sheet 13 is in 
contact with adhesive covering a floor it is found 
that the adhesion to the floor is sufficient to hold 
the underlay in place, yet allows the underlay to 
release cleanly from the floor when it is lifted. 
Carpet is secured above the underlay by adhesive 
between the underlay and the carpet, and the top 
barrier layer effectively prevents any oil migration 
into that adhesive. 

In another arrangement the lower barrier sheet 
need not be oil-impervious, and materials such as 
spun-bonded polyester or polypropylene fabrics, or 
flock coatings may be used. 

It will be understood that the embodiments of 
underlay shown in figures 3 and 4 may also be 
modified by the addition of a lower barrier layer 
similar to the layer 13 shown in figure 5. 

Figure 6 shows a further embodiment of under- 
lay according to the invention, comprising a cured 
resilient rubber sheet 5d having a barrier layer 7d 
adhered to the lower surface thereof and a stabilis- 
ing layer 9d adhered to the upper surface thereof. 
Underlay of this type will have the property of 
being releasable from an adhesive-coated floor, but 
there will be a tendency for oil to migrate into the 
adhesive used to adhere a carpet to the underlay, 
so that the construction is not as preferred as that 
of the other embodiments. 

Other underlay constructions, and other materi- 
als suitable for use in those constructions will be 
apparent to those skilled in the art. 

Claims 

1. A carpet underlay comprising a resilient 
sheet of an oil-containing elastomeric composition 
and a continuous barrier sheet overlying the whole 
of a first surface of the resilient sheet, the barrier 
sheet being impermeable to the oil in the 
lastomeric composition. 



2. A carpet underlay according to claim 1 in 
which the barrier sheet is in direct contact with the 
first surface of the resilient sheet. 

3. A carpet underlay according to claim 1 or 
s claim 2 in which the barrier sheet has greater 

dimensional stability than the resilient sheet. 

4. A carpet underlay according to claim 1 and 
including a stabilising sheet having greater dimen- 
sional stability than the resilient sheet. 

;o 5. A carpet underlay according to claim 4 in 

which the stabilising sheet is a creped paper re- 
inforced by weft threads laid in parallel rows on the 
paper in the general direction of the crimps therein, 
the weft threads being secured to the paper by a 

75 series of side-by-side rows of stitches in a direction 
transverse to the direction of the crimps. 

6. A carpet underlay according to claim 4 or 
claim 5 in which the barrier sheet is sandwiched 
between the first surface of the resilient sheet and 

20 the stabilising sheet. 

7. A carpet underlay according to claim 4 or 
claim 5 in which the stabilising sheet is sandwiched 
between the first surface of the resilient sheet and 
the barrier sheet. 

25 8. A carpet underlay according to any one of 

the preceding claims in which a second barrier 
sheet overlies the whole of a second surface of the 
resilient sheet. 

9. A carpet underlay according to claim 8 in 
30 which the second barrier sheet is in direct contact 

with the second surface of the resilient sheet. 

10. A carpet underlay according to claim 8 or 
claim 9 in which the second barrier sheet is im- 
permeable to the oil in the elastomeric composi- 

35 tion. 

11. A carpet underlay according to any one of 
the preceding claims in which the or each barrier 
sheet is a sheet of polymeric material, preferably 
having a weight of from 15 to 100 g/m 2 . 

40 12. A carpet underlay according to any one of 

the preceding claims in which at least one pair of 
immediately adjacent sheets are bonded one to the 
other by an adhesive capable of maintaining cohe- 
sion and adhesive strength at temperatures of from 

45 100" C to 130* C. 
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@ Carpet underlay. 

© Carpet underlay comprises a resilient sheet (5) of an 
oil-containing elastomeric composition. A barrier sheet (7) 
overlies the whole of a first surface of the resilient sheet and is 
impermeable to the oil in the elastomeric composition. A 
stabilising sheet (9) may be incorporated in the structure, as 
may a second barrier sheet on the lower surface of the resilient 
sheet. 
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